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PURPOSE: To realize a simple and low cost lining, in 
which the adhesion property between a sheet having an 
ultra-high-molecular-weight polyethylene layer and a 
member to be lined is excellent and the wall 
thickness of a lining layer can be freely controlled, 
by a method wherein the sheet having an 
ultra-high-molecular-weight polyethylene layer and a 
material with a thermal expansion coefficient smaller 
than that of ultra-high-molecular-weight polyethylene 
are wound round the member to be lined and integrally 
welded by heating. 
CONSTITUTION: A sheet having an 

ultra-high-molecular-weight polyethylene layer is 
wound round a member to be lined so as to overlap its 
end parts to themselves. In addition, a heat 
resisting material, the thermal expansion coefficient 
of which is smaller than that of ultra-high- 
molecular-weight polyethylene, is wound onto the 
outer periphery of said sheet so as to integrally 
thermoweld the sheet having an 

utlra-high-mol'ecular-weight polyethylene layer to the 
member to be lined at a temperature exceeding the 
melting point of ultra-high- molecular-weight 
polyethylene, preferably a temperature within the 
range of about 140-280 Deg.C under the^state that 
both terminals of ' the material are fixe3. A solid 
bar-like body or a hollow tubular body, which has an 
integrated sheet having an 

ultra-high-molecular-weight polyethylene as its outer 
peripheral lining layer, is obtained by unwinding the 
he^ resisting material after cooling. Because the 
thermal expansion of ultra-high-molecular-weight 
polyethylene is checked by the heat resisting 
material, the ultra-high-molecular-weight 
polyethylene is pressurized from outside, resulting 
in enabling the ultra-high-molecular-weight 
polyethylene to be favorably thermowelded to the 
member to be lined. 
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Japanese Patent Laid-Open No. 63-34120 
Inventors: Hideo Fukushima, et al . 

Applicant: Chuko Kasei Kogyo Kabushiki Kaisha and 
Nihon Sekiyu Kagaku Kabushiki Kaisha 



[Problems That the Invention Is to Solve] 

More specifically, the present invention is a lining 
method using highly polymeric polyethylene, characterized 
in that a film or sheet having at least a highly 
polymeric polyethylene layer is wound on a solid rod- like 
or hollow tubular target lining member such that end 
portions of the film or sheet overlap those of the target 
lining member, a material having a thermal expansion 
coefficient smaller than that of the highly polymeric 
polyethylene is wound on the outer surface of the 
resultant structure, and the highly polymeric 
polyethylene is heated to a melting point or more and 
fusion-bonded to the target lining member. 

The present invention uses a film or sheet having at 
least a highly polymeric polyethylene film. Examples of 
the highly polymeric polyethylene are a polyethylene 
polymer and a copolymer of ethylene and a small amount of 
a-olefin such as propylene, butene-1, hexine-1, 
4-methyl*pentene-l, or octene-1 . The limit viscosity of 
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the highly polymeric polyethylene in a 135 *C decalin 
solution is preferably 8 or more in favor of wear 
resistance and impact resistance. 

The film or sheet used in the present invention may 
be a single layer of highly polymeric polyethylene, but 
can be a multilayered structure obtained by stacking a 
base material layer thereon. An adhesive layer may be 
formed between the highly polymeric polyethylene layer 
and the base material layer. 

To improve the adhesion properties between the 
hollow tubular body and the film or sheet containing at 
least highly polymeric polyethylene, an adhesive layer 
may be formed on the inner surface of the film or sheet 
in the present invention. 

In the present invention, examples of the film or 
sheet (to be simply referred to as a sheet hereinafter) 
having a highly polymeric polyethylene layer are a 
pressed sheet formed by pressing, a skived sheet skived 
from a cylindrical body obtained by e?ctrusion molding, 
injection molding, or forging, and a porous sheet (film) . 

The porous sheet is a sheet with pores in which 
surfaces of particles of highly polymeric polyethylene 
are partially fusion-bonded. Various methods can be used 
to form this porous sheet, and the method is not limited 
to a specific one, but the following method of is 
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particularly preferable. A powder of the highly 
polymeric polyethylene is supplied between pressure rolls 
or heat rolls, and the powder is fusion-bonded in the 
temperature range of 140 to 250 to obtain a preformed 
porous sheet. More specifically, as described in 
Japanese Patent Laid-Open No. 60-46215, a highly 
polymeric polyethylene powder is supplied between two 
rolls rotated in the opposite directions, and powder 
particles are fusion-bonded in the temperature range of 
140 *C to 250*C to obtain a porous sheet. This preforined 
porous sheet has highly polymeric polyethylene particles 
which are loosely bonded. As compared with a perfectly 
densified sheet, the above porous sheet is poor in 
tensile strength and breaking extension, but has an 
advantage as the continuous manufacture at low cost. 
This porous sheet is used as a preformed sheet for 
fabrication. 

The thickness of a sheet made of highly polymeric 
polyethylene is not limited to a specific value. If the 
thickness is excessively large, a step formed upon 
winding the sheet is excessively large. If the thickness 
is excessively small, the sheet must be wound a large 
number of times. Therefore, the thickness is normally 25 
lis to 500 |is, and preferably 100 ^is to 300 lis. 
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According to the present invention, another base 
material film is adhered on the outer surface of the 
single highly polymeric polyethylene sheet through an 
adhesive layer, or a multilayered sheet may be used, 
thereby obtaining a multilayered highly polymeric 
polyethylene sheet. Examples of the base material used 
here are a homogeneous or heterogeneous thermoplastic 
resin (e.g., polyethylene, polypropylene, polyamide, 
polyester, or polystyrene) , rubbers (e.g., synthetic 
rxibber and natural rubber) , a cloth, and a metal foil 
(e.g., an aluminum foil). 

The adhesive layer between the base material layer 
and the highly polymeric polyethylene layer or the 
adhesive layer formed on the outer surface of the film or 
sheet preferably uses a normal adhesive (e.g., an 
epoxy-based adhesive or urethane-based adhesive) , or a 
polyolef in-based resin denatured with unsaturated 
carboxylic acid (e.g., acrylic acid or maleic anhydride) 
or its derivative. 

Examples of the hollow tubular body in the present 
invention are straight pipes made of iron, steel, and 
stainless steel, couplings such as a profile pipe, a 
cheese, and an elbow, a mechanical member such as a steel 
plate, and a construction member. 
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An example of the heat-resistant material having the 
thermal expansion coefficient smaller than that of the 
highly polymeric polyethylene is a composite woven fabric 
or sheet of an inorganic, metal, or organic fiber (e.g., 
a glass fiber, a carbon fiber, a steel fiber, an aliimina 
fiber, or aramide fiber) , or a woven fabric or sheet 
constituted by such a fiber. A glass tape-, an aramide 
fiber, and a metal foil are particularly preferable. 
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